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1Introduction: Sustainable mountain
development from Rio to Bishkek
and beyond
Martin F. Price
Introduction
Mountains occupy 24 per cent of the global land surface (Kapos et al.
2000) and host 12 per cent of the global population (Huddleston et al.
2003). A further 14 per cent of the global population lives adjacent
to mountain areas (Meybeck, Green, and Vo¨ro¨smarty 2001); mountain
people include not only remote, poor, and disadvantaged people and
communities but also wealthy tourist communities and also urban centres
within and close to the mountains – including megacities such as Mexico
City and Jakarta. As sources of water, energy, and agricultural and forest
products, and as centres of biological and cultural diversity, religion,
recreation, and tourism, mountains are important for at least half of
humanity (Messerli and Ives 1997).
These statistics show the global importance of mountains. Yet, just
over a decade ago, the world’s mountains were a topic of interest to a
relatively small number of scientists, development experts, and decision
makers, as well as mountaineers. The United Nations Conference on
Environment and Development (UNCED), held in Rio de Janeiro in
1992, presented a unique opportunity to move mountains onto the global
stage, through the inclusion of a speciﬁc chapter in Agenda 21, the plan
for action endorsed at UNCED by the Heads of State or Government
of most of the world’s nations (Price 1998; Stone 2002). Chapter 13 of
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Agenda 21 is entitled ‘‘Managing fragile ecosystems: sustainable moun-
tain development,’’ and includes two ‘‘programme areas’’:
0 generating and strengthening knowledge about the ecology and sus-
tainable development of mountain ecosystems;
0 promoting integrated watershed development and alternative liveli-
hood opportunities.
That chapter meant that, for the ﬁrst time, mountains were accorded
comparable priority in the global debate about environment and devel-
opment with issues such as global climate change, desertiﬁcation, and
deforestation. In 1998, the UN General Assembly re-emphasized the im-
portance of the world’s mountains by declaring the year 2002 the Inter-
national Year of Mountains (IYM).
At the global level, formal implementation of Chapter 13 began in
1993, when the UN Inter-Agency Committee on Sustainable Develop-
ment appointed the Food and Agriculture Organization of the United
Nations (FAO) as Task Manager for Chapter 13. In this role, FAO has
convened an ad hoc Inter-Agency Group on Mountains (IAGM) which,
in spite of its name, involves more than UN agencies. From the begin-
ning, FAO recognized that diverse actors are involved in processes re-
lating to the sustainable development of mountain areas. Consequently,
FAO invited a number of non-governmental organizations (NGOs) to
join the group, and they have participated in all seven meetings to date.
Among the recommendations made by the IAGM at its ﬁrst meeting was
that national governments and NGOs should become directly involved in
the implementation of Chapter 13. A key means to this end was a series
of regional intergovernmental consultations, bringing together govern-
ments within the African, Asia-Paciﬁc, European, and Latin America/
Caribbean regions in 1994–1996. In total, representatives of 62 countries
and the European Union attended these meetings (Price 1999).
Parallel to this intergovernmental process, a non-governmental process
took place. Its importance was underlined by the IAGM, recognizing that
the process that had led to Chapter 13 – in contrast to many other chap-
ters of Agenda 21 – had been driven by a relatively small number of
academics and development experts, mainly from industrialized coun-
tries. In 1995, a global NGO consultation in Lima, Peru, brought together
110 participants from 40 countries. This meeting led to the establishment
of the Mountain Forum – ‘‘a global network for mountain communities,
environments, and sustainable development.’’ The Mountain Forum has
subsequently been organized through both global and regional structures
and, at the end of 2003, comprised over 4,000 individual and 350 organi-
zational members in more than 100 countries. Key means of information
sharing include 15 discussion lists, electronic conferences, and an inter-
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active website (www.mtnforum.org) with membership services, calendar
of events, on-line library, and links to other networks (Taylor 2000).
In the ﬁve years following Rio, a number of countries established
national-level or sub-national institutions concerned with the sustainable
development of their mountain areas. Others, particularly in Europe,
developed laws and policies effectively to this end (Price 1999; Ville-
neuve, Castelein, and Mekouar 2002; Villeneuve, Hofer, and McGuire,
ch. 9, this volume). Many other related activities took place in various
nations around the world, organized both at national and sub-national
level and also by international organizations, particularly the FAO,
the United Nations Educational, Scientiﬁc and Cultural Organization
(UNESCO), and the United Nations University (UNU), all of which had
long-standing activities in mountain areas. In 1995, the Global Environ-
ment Facility (GEF) identiﬁed mountain ecosystems as the subject of
one of its ten operational programmes; by 2002, it had committed over
US$620 million and leveraged about $1.4 billion of additional funding for
at least 107 mountain-related projects in 64 countries (Walsh 2002).
It was in this context of a gathering international momentum of sup-
port for mountain areas that the participants in the international confer-
ence ‘‘Mountain Research – Challenges for the 21st Century,’’ held in
Bishkek, Kyrgyzstan in 1996, proposed that sustainable mountain devel-
opment should be the theme of a forthcoming international year. This
idea was proposed to the UN Economic and Social Council (ECOSOC)
by the Kyrgyz Ambassador to the United Nations in 1997, resulting
in a resolution, co-sponsored by 44 member countries, requesting the
Secretary-General to undertake an exploratory process. At its subse-
quent session, ECOSOC adopted a resolution, co-sponsored by 105
member countries, recommending to the General Assembly that 2002
should be declared the International Year of Mountains (IYM). The
outcome was that the UN General Assembly proclaimed, at its ﬁfty-third
session in 1998, in a resolution sponsored by 130 countries, that 2002
would be the IYM.
Sustainable (mountain) development: Deﬁnition and
indicators
The term ‘‘sustainable mountain development’’ (SMD) appeared ﬁrst in
the title of Chapter 13 of Agenda 21. It includes two elements – (a)
the concept of sustainable development and (b) mountains. The concept
of sustainable development was introduced in the World Conservation
Strategy (IUCN 1980). It became fashionable in the 1980s, particularly
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through the report of the World Commission on Environment and De-
velopment (WCED), or Brundtland Report, Our Common Future, which
deﬁned it as ‘‘development that meets the needs of the present without
compromising the ability of future generations to meet their own needs’’
(WCED 1987). This is probably the most cited of a very large number of
deﬁnitions: over a decade ago, Pezzey (1989) had identiﬁed 190, and the
number has continued to increase (Murcott 1997). Another commonly
used deﬁnition, agreed on by three of the major international organiza-
tions working in the ﬁeld, is ‘‘development which improves the quality
of life, within the carrying capacity of the earth’s life support system’’
(IUCN/UNEP/WWF 1991).
Sustainable development was a keyword of UNCED and led to the
establishment of the UN Commission on Sustainable Development. Yet
debates about its meaning(s) continue, resulting inevitably from its ap-
propriation by a wide range of authors and organizations in diverse
cultures. However, most would agree that sustainable development is a
process that aims at ensuring that current needs are satisﬁed while main-
taining long-term perspectives regarding the use and availability of natu-
ral (and often other) resources into the long-term future, and considering
the well-being of future generations.
Citing the title of Chapter 13, many meetings since UNCED, the
documents deriving from them, and many projects started in the 1990s
identiﬁed SMD as an objective. However, no attempt was made to deﬁne
it until the end of the decade. If it is to be more than a vague goal,
agreement on its meaning, and then on priorities and means for its im-
plementation, is essential. In 1997, Se`ne and McGuire (1997) noted that
‘‘the concept of sustainable mountain development has taken on new
meaning’’ since UNCED and stated that ‘‘[a] multi-sectoral, more com-
prehensive approach to addressing mountain development issues is a
relatively new concept, but one whose time has come.’’ They contrasted
this multi-sectoral approach with past approaches to the problems and
needs of mountain areas, which had largely been implemented within a
sectoral context. They also noted the large number of themes addressed
at the various regional intergovernmental consultations on SMD (Back-
meroff, Chemini, and La Spada 1997; Banskota and Karki 1995; ILRI
1997; Mujica and Rueda 1996) and summarized by Price (1999). Al-
though all of these documents provide long lists of issues that are in-
tended to contribute (or in some way are related) to SMD, they are not
prioritized – which is appropriate, given the very different characteristics
of the world’s diverse mountain regions, even on one continent.
Another key issue is the scale at which SMD should be implemented.
For instance, one village may be able to develop a strategy for its own
future that appears to be viable in the long term, yet this may have side-
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effects that are unsustainable for neighbouring or downstream com-
munities. Along the many mountain ranges that form boundaries be-
tween countries and regions, there are particular needs for transboundary
cooperation in SMD, given that ecological and societal processes and
structures span these boundaries. The development of cooperative re-
gional approaches is also important within the mountain massifs that
are now divided between two or more nation-states but have long-
established cultural and economic identities, distinct from adjacent low-
lands in these states (Burhenne, ch. 10, this volume). In conclusion, it is
probably best not to propose a precise deﬁnition of sustainable mountain
development but to recognize that it is ‘‘a regionally-speciﬁc process of
sustainable development that concerns both mountain regions and pop-
ulations living downstream or otherwise dependent on these regions in
various ways’’ (Price and Kim 1999).
The objectives of this process vary according to the size of the area
concerned and are likely to shift over time. However, to assist in project
development and wider planning and to evaluate success, indicators are
needed. Various indicators have been proposed. At a global level, as part
of an exercise using the pressure-state-response framework (OECD
1993), FAO (1996) proposed that the key pressure indicator is the popu-
lation of mountain areas, to be measured in terms of population density,
growth, and migration. Proposed key state indicators were, ﬁrst, the wel-
fare of mountain populations (to be measured in terms of nutritional an-
thropometry) and, second, qualitative assessment of the condition and
sustainable use of natural resources in mountain areas. The latter indica-
tor is a composite of four sub-indices used to describe the state of the
natural-resource base of a watershed – namely, extent of protection of
soil, area of ‘‘hazard’’ zones, extent of degraded land, and an indication
of productivity. Other proposals have been made by Rieder and Wyder
(1997), who (like many authors) suggest that sustainability should be
measured in terms of three sets of indicators – ecological, economic, and
social. Recognizing that indicators need to be tailored to speciﬁc circum-
stances, they discuss issues relating to economic, ecological, and social
indicators for ﬁve mountain study areas – namely Bhutan, Encan˜ada
(Peru), Pays d’Enhaut (Switzerland), North Ossetia (Russia), and Puka
(Albania). Finally, ﬁve European countries (Bulgaria, Hungary, Roma-
nia, Slovenia, Switzerland) suggested indicators of SMD in documents
submitted to the second session of the European intergovernmental con-
sultation in 1996.
Even at a regional or continental scale, agreement on priorities for
SMD and how they should be measured will not be simple, as shown by a
survey of key respondents working in governmental, non-governmental,
and scientiﬁc organizations in 30 European countries (Price and Kim
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1999). Using a set of 36 possible indicators derived from meetings on
SMD in Europe, those authors found that, for all respondents, ecological
priorities ranked higher than socio-political or economic priorities. How-
ever, there were two highly ranked socio-political variables: these were
the empowerment of mountain communities and the need for education
and training in conservation and development. Comparing respondents
from ‘‘western’’ Europe with those from central/eastern Europe, they
found that those in the latter region placed greater emphasis on ecologi-
cal indicators. The greatest similarities were with regard to socio-political
variables, implying a common interest in the more equitable provision
of beneﬁts to people in mountain areas, in order to reduce marginality
and ensure the long-term survival of populations in these areas. Finally,
comparing employees of government with those of NGOs and indepen-
dent scientiﬁc organizations, the most signiﬁcant differences were found:
generally, the latter group ranked ecological issues more highly than
socio-political or economic issues. Two of the most signiﬁcant differences
were with regard to (a) compensation for sustainable management of
mountain ecosystems by downstream populations and (b) the creation of
new livelihood opportunities. Interestingly, these two issues were seen
as more important by the government employees, perhaps implying that
they are more radical than suggested by the priorities of the organiza-
tions for which they work. Similarly, workshops of ‘‘specialists’’ and local
stakeholders in the Cairngorms of Scotland found greater agreement be-
tween the two groups with regard to indicators of ‘‘natural capital’’ than
for those relating to economic and social and political factors (Bayﬁeld,
McGowan, and Fillat 2000). Although there has been no comparable
research in other parts of the world, it appears desirable that indicators
for SMD should be appropriate to the region of concern and based on
data that are measurable, available, easily understood, and meaningful
(Rieder and Wyder 1997). However, as shown by Parvez and Rasmussen
(ch. 5, this volume), such data are often not available at a ﬁne enough
scale.
The International Year of Mountains: Objectives and
activities
The mission statement of the IYM, developed by FAO in its role as Lead
Agency for the Year, was to ‘‘promote the conservation and sustainable
development of mountain regions, thereby ensuring the well-being of
mountain and lowland communities.’’ As stated in the concept paper for
the IYM, it ‘‘should provide an opportunity to initiate processes that
eventually advance the development of mountain communities, and act
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as a ‘springboard’ or catalyst for long-term, sustained, and concrete ac-
tion’’ (FAO 2000).
The IYM represented a unique opportunity to raise awareness, across
society as a whole, of the manifold values of mountain regions and the
fragility of their resources, building on the IYM motto ‘‘We are all
mountain people.’’ Around the world, diverse media – postage stamps,
newspapers, magazines, radio, television, the Internet – featured moun-
tain issues. Many reports and books on mountain issues were published
(e.g. Blyth et al. 2002; Ko¨rner and Spehn 2002; Royal Swedish Academy
of Sciences 2002). All these means raised the awareness of innumerable
people with regard to the diverse values of mountains at all scales – an
investment in their future, as the IYM must not be regarded as a ‘‘one-
off’’ but as a unique year in the process of fostering SMD.
National committees
During the planning of the IYM, it was recognized that one measure of
success would be the extent to which it contributed to establishing effec-
tive programmes, projects, and policies. Although this requires partici-
pation at all levels, from individual villages and NGOs to international
organizations, the greatest efforts need to come from those working at
the national level to achieve SMD. Thus, as for other International
Years, great emphasis was given to the establishment of national com-
mittees for the IYM. By the end of 2002, with the support of FAO, 78
countries had established such national committees or similar mecha-
nisms. Although most of these were led by a government agency, many
included representatives of mountain people, grass-roots organizations,
NGOs, the private sector, research institutions, UN agencies, national
government agencies, and decentralized authorities. In some countries,
the national IYM committee was the ﬁrst national mechanism for the
sustainable development of mountains and the ﬁrst opportunity to im-
plement a holistic approach to mountains.
During the IYM, new mountain laws were passed in Kyrgyzstan and
drafted in Morocco and Romania; in Korea, the Korea Forest Service
(which took the lead for the IYM) prepared a Forest Management Law
that was passed at the end of December. National mountain strategies
and plans were developed in Madagascar, Spain, and Turkey (Ville-
neuve, Castelein, and Mekouar 2002; Villeneuve, Hofer, and McGuire,
ch. 9, this volume). A number of national committees may disappear;
nevertheless, all provided opportunities for dialogue. All have been en-
couraged to continue to operate – and it is anticipated that many will
do so in order to help develop and implement sustainable develop-
ment strategies, policies, and laws designed to respond to the speciﬁc
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needs, priorities, and conditions of the mountain areas of their respective
countries.
Meetings
As with any International Year, the IYM was marked by numerous
meetings and other events, on almost every possible theme relating to
mountains – mountain women, children, water, mining, war, forests, bio-
diversity, arts . . . . All were important because they brought together
many people who would otherwise never have met, leading to increased
understanding both of issues and of others’ viewpoints, and raising aware-
ness in various ways. Key regional meetings included the Seventh Alpine
Conference, at which the vital decision on the location of the Secretariat
of the Alpine Convention was made (see Burhenne, ch. 10, this volume);
two meetings that accelerated the process towards a Carpathian Con-
vention (Angelini, Egerer, and Tommasini 2002), leading to its signature
in May 2003; and the ninth session of the African Ministerial Conference
on the Environment in Uganda in July 2002, which produced the Kam-
pala Declaration on the Environment for Development.
Eight major global meetings were associated speciﬁcally with the IYM
(table 1.1). Four of these (in India, Bhutan, Peru, and Ecuador) speciﬁ-
cally addressed the needs and interests of mountain people – respectively,
children, women, indigenous people, and mountain populations. Two
(both in Switzerland) addressed various aspects of development, par-
ticularly with regard to communities and agriculture, the latter linking
Chapter 13 of Agenda 21 with Chapter 14 on sustainable agriculture and
rural development. The ‘‘High Summit’’ was a truly global event, with
simultaneous events on four continents bringing together mountain peo-
ple, scientists, and representatives of NGOs, UN agencies, and the media
through internet and videoconference technology.
All of these meetings produced ﬁnal documents (see www.mtnforum.
org) which fed into the ﬁnal global event of the IYM, the Bishkek Global
Mountain Summit held in Kyrgyzstan, which produced the Bishkek
Mountain Platform (BMP) (Appendix A). This formulates recom-
mendations for concrete action towards sustainable mountain develop-
ment, providing guidance to governments and others on how to improve
the livelihoods of mountain people, protect mountain ecosystems, and
use mountain resources more wisely. The BMP was circulated at the ﬁfty-
seventh session of the UN General Assembly later in 2002, leading to the
adoption of a resolution which, inter alia, designated 11 December as In-
ternational Mountain Day and encouraged the international community
to organize, on this day, events at all levels to highlight the importance of
sustainable mountain development (Appendix B).
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The Mountain Partnership
One key outcome of the IYM was the International Partnership for Sus-
tainable Development in Mountain Regions, or ‘‘Mountain Partnership.’’
Its outline was developed by the Swiss Government, FAO, and the
United Nations Environment Programme (UNEP) during the fourth
Preparatory Meeting for the World Summit on Sustainable Development
(WSSD) in Bali. The Partnership was launched at the WSSD in Jo-
hannesburg; as at UNCED, ten years before, the meeting’s ﬁnal docu-
ment speciﬁcally refers to mountains – this time, in paragraph 42 of the
Plan of Implementation. The primary purpose of the Partnership is to
address the second of the two goals of Chapter 13 of Agenda 21 – to
improve livelihoods, conservation, and stewardship across the world’s
mountains. It is conceived as a mechanism for improving, strengthening,
and promoting greater cooperation between all mountain stakeholders.
It will be aimed at clearly agreed goals, its operations will be based on
commitments made by partners, and its implementation will be sup-
ported through better linkages between institutions and improved mon-
itoring systems.
The Partnership was one of the main topics of discussion at the Bish-
kek Global Mountain Summit. In the BMP, the participants welcomed
the offer of the FAO to host its secretariat and to bring the IAGM to
its service. They also called on UNEP to ensure environmentally sound
management in mountain regions – in particular, in developing countries
– by strengthening environmental networking and assessments, facilitat-
ing regional agreements, and encouraging public–private-sector co-
operation. In addition, other UN agencies, multilateral development
banks, and other international organizations and states were recognized
as key players. Both the actual structure and function of the Partnership
were developed during 2003, through a process including an electronic
consultation organized byMountain Forum, discussion at the annual meet-
ing of the UN Commission on Sustainable Development, and a meeting
in Merano, Italy. By December 2003, 40 countries, 15 intergovern-
mental organizations, and 38 other organizations (‘‘major groups’’) had
expressed their interest in actively taking part.
Introduction to this volume
During the preparation of the Bishkek Global Mountain Summit
(BGMS), the International Advisory Board for the BGMS recognized
the need for a series of background papers around which the meeting
would be structured. Following the identiﬁcation of the themes from
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among the great variety relevant to SMD, and recognizing the existence
of key syntheses, such as those by Messerli and Ives (1997) and Funnell
and Parish (2001), the ﬁrst drafts of the papers were prepared by inter-
national experts and then considered in an electronic consultation (e-
consultation) organized by the Mountain Forum. During this process,
over a period of two weeks, each paper was posted on the Mountain
Forum website. Participants in the e-consultation were invited to com-
ment by email on the papers – with some comments leading to further
discussion – and to contribute case studies for possible incorporation in
the papers. Following the e-consultation, the papers were revised and
submitted to peer review by other international experts. The ﬁnal ver-
sions were presented at the BGMS. Subsequently, they were again re-
vised and updated to form the chapters of the present volume.
Chapter 2, by Iyngararasan and colleagues, addresses the diverse chal-
lenges of mountain environments and their relevance for the global pop-
ulation. Attention is given to issues including the key values of mountains
as ‘‘water towers’’ (Bandyopadhyay et al. 1997; Liniger and Weingartner
1998), the high frequency of natural hazards (Hewitt 1997), the potential
impacts of climate change (Price and Barry 1997), and regional issues
such as regional haze and desertiﬁcation. A number of existing initiatives
and best practices are described, and future needs discussed. Chapter 3,
by Kohler and colleagues, addresses access, communications, and energy
(Schweizer and Preiser 1997) – three sets of key issues for the develop-
ment of mountain regions and their integration in wider economies. They
recognize that the development of access, communications, and energy
has often been driven by the needs of lowland populations; they propose
that, in future, mountain people should be directly involved in such de-
velopment, bringing shared beneﬁts and using appropriate technologies,
which often build on the long-term experience and institutions of moun-
tain people.
The links between mountain and lowland regions are explicitly consid-
ered in chapter 4 by Koch-Weser and Kahlenborn, in the context of eco-
nomic and policy instruments. They critically review a number of envir-
onmental services agreements, designed to ensure that mountain people
are fairly compensated for services they provide to downstream com-
munities and enterprises. The development of such market-based mech-
anisms is a key element of SMD; this chapter addresses such mechanisms
speciﬁcally in the mountain context, building on other work such as that
focussing on the environmental services provided by forest ecosystems
(Pagiola, Bishop, and Landell-Mills 2002). The criteria for developing
effective mechanisms and agreements will be of use in many mountain
regions.
Chapter 5, by Parvez and Rasmussen, addresses questions of disparities
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between mountain and non-mountain countries, and between mountain
and lowland regions. The chapter shows that, despite the extensive liter-
ature describing poverty in mountain regions (Ives 1997), national and
sub-national statistics – the latter principally from South Asia and China
– do not show that mountain regions necessarily have a weaker develop-
ment performance: performance appears to be more closely related to
national trends, and strong national economies are important in support-
ing the development of mountain regions through policy and ﬁnancial
means. They conclude that a ‘‘sustainable livelihoods’’ approach may be
more appropriate for understanding mountain development issues and
suggesting appropriate policies. In this context, the issues addressed by
Brewer Lama and Sattar in chapter 6 are highly relevant. Mountain
regions are centres of biological and cultural diversity (Bernbaum 1997;
Gro¨tzbach and Stadel 1997; Jenı´k 1997) and these are fundamental bases
for tourism, which has become the economic mainstay of many mountain
communities (Price, Moss, and Williams 1997); however, tourism can be
only one element of SMD. A number of principles and necessary actions
for sustainable mountain tourism are presented, complemented by brief
descriptions of best practices from around the world.
Chapter 7, by Pratt, continues the discussion on sustainability, recog-
nizing two general approaches – local, drawing from traditional cultures,
and linked, in which mountain and downstream populations are linked in
various ways, as described by previous authors. A number of types of in-
stitutional arrangements are described; their appropriateness in any par-
ticular region depends on the interactions of two sets of criteria – local/
linked economies and the values of natural resources and environmental
services. In all cases, democratic and decentralized institutions are im-
portant, but their development and application depend on the existence
of appropriate incentives. In this vein, Starr addresses issues relating
to conﬂict and peace in mountain societies in chapter 8. A signiﬁcant
proportion of conﬂicts around the world occur in mountain areas
(Libiszewski and Ba¨chler 1997). These conﬂicts typically derive from
problems of social and economic breakdown whose roots are largely
outside the mountain areas themselves. Returning to themes addressed
by many of the previous authors, particularly Parvez and Rasmussen,
the conclusion is that the resolution of conﬂict requires attention to
people, especially their security and economic development.
Laws and policies are essential elements of SMD, although it must be
recognized that their existence is only the prelude to their effective im-
plementation. Chapter 9, by Villeneuve and colleagues, describes the di-
versity of laws, policies, and institutions that explicitly address mountain
issues in countries around the world. As mentioned above, their number
has increased during and since the IYM. However, many issues relat-
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ing to mountain regions are transnational: ecosystems straddle national
boundaries; water, air, ﬁres, animals, diseases, and people – among others
– cross them. Consequently, international agreements for mountain re-
gions are important. In chapter 10, Burhenne provides the principles for
such agreements, and brieﬂy describes their application, especially with
regard to the Alpine Convention.
The concluding chapter, by Messerli and Bernbaum, addresses the
roles of culture, education, and science for SMD. All have key roles to
play. Most mountain cultures have long traditions, deeply rooted in the
places where they have developed; however, there are signiﬁcant needs
to ﬁnd ways to draw on long-standing strengths in adapting to a rapidly
changing world. Traditional knowledge can be of considerable beneﬁt in
this context and should be explicitly considered in the development and
implementation of education, at all levels, which provides the tools nec-
essary for mountain people to move towards SMD during the twenty-ﬁrst
century and beyond. Modern technologies may be of particular beneﬁt:
as Kohler and colleagues point out in chapter 3, many mountain people
have better access to the wider world through information and commu-
nications technologies (ICT), such as mobile telephones and internet con-
nections, than through traditional means, such as roads and railways. In
this and many other ways, the diverse branches of science have vital roles
to play in SMD. Informed science is essential for policy-making and, in
an increasingly complex world, interdisciplinary and transdisciplinary
approaches are essential.
Considered together, and particularly in conjunction with the chapters
in Messerli and Ives (1997), the chapters in this book underline the fact
that the world’s mountain regions are inextricably woven into a global
fabric of interlinked markets, institutions, and policies within a biosphere
that is experiencing rapid change. In other words, mountain environ-
ments (and the billions of people who depend on them) are affected by
all the ecological and societal processes of global change. This has been
recognized through the development of the Mountain Research Initiative
(MRI) (Becker and Bugmann 2001) which, within the major global re-
search programmes on global change, attempts to develop a coherent
understanding of all these processes in order to contribute to SMD both
regionally and globally. The MRI is one example of a partnership and
will contribute to the Mountain Partnership. The strengthening of exist-
ing partnerships (and the development of new ones) is particularly ap-
propriate in mountain regions, as cooperation is one of the distinguishing
characteristics of mountain societies: in such uncertain environments, it
has long been recognized that sharing resources and working together
is essential for long-term survival. The integration of mountain areas
into regional and global economies has often reduced the effectiveness
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of such cooperative structures as external interests come to dominate.
The chapters in this volume show not only many of the challenges but
also that partnerships, both within mountain regions and between stake-
holders in mountain regions and those outside, are essential for sustain-
able mountain development.
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